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Assessing the performance of COVID-19 control measures between epidemic
waves in France

We developed a stochastic age-strati�ed epidemic model, integrating demographic and behavioral

data and calibrated on hospitalization data, to assess the pandemic situation in France over the

last year, and to evaluate the e�ectiveness of strict social distancing measures against a rapid resur-

gence of cases, as well as the impact of control strategies implemented between epidemic waves.

The model accounts for changes in contact patterns over time informed from data on mobility and

school attendance, together with evidence from behavioral surveys quantifying loss of adhesion to

social distancing in the general population and an increased risk aversion in the older age classes.

Comparing virological and participatory surveillance data with model projections, we exposed the

shortcomings of the test-trace-isolate strategy implemented after the �rst lockdown in Spring. De-

spite low positivity rates and a decreasing epidemic activity, we found that 9 out of 10 symptomatic

cases were not detected by the testing system in the �rst 7 weeks following lockdown, with large

regional variations. Results show that weekly detection rates increased over time; however, we

found a quantitative law describing the association between detection rate and incidence level, in

the form of a power-law function, with testing capacity rapidly deteriorating for small increases in

the epidemic activity. More targeted and e�cient testing strategies are needed to e�ectively control

the pandemic, especially after the recent emergence of more transmissible variants of the virus. By

extending the model to describe the circulation of two strains and to account for vaccinated indi-

viduals, we showed that the progressive strengthening of social distancing measures implemented

in January 2021, including an anticipation of curfew, was able to bring the e�ective reproductive

number of the historical strain below 1, but were not su�cient to o�set the spread of the B.1.1.7

variant, hindering once again the management of the COVID-19 health crisis.

Bio: Laura di Domenico obtained the Master Degree in Mathematics for Life and Data Science,

with a focus on modeling, statistics and analysis of biosystems, in October 2019 from the University

of Trento. She joined the EPIcx Lab in March 2019 and starting from November 2019, she is

carrying out her PhD research in Public Health under the supervision of Vittoria Colizza. She has

been involved in modeling works in response to the COVID-19 pandemic in France.
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